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ABSTRACT 
This study was conducted to investigate the effect of feeding black 
cumin (Nigella sativa) on the concentration of serum and liver total 
cholesterol and triacylglycerols  
Hundred broiler chicks of one day  old were used in this study. The hens 
were blocked randomized in to groups (A, B and C) of 33 hens the 
groups were kept separately  
Group (A) was fed commercial broiler hens feed  100 g/day free of black 
cumin (control group) ,while groups (B) and (C) were fed the same dite 
but replaced with 0.25% and 0.75% of black cumin seeds respectively 
this program was conducted for six weeks  
The statistical analysis of the data revealed that addition of 0.25% black 
cumin seeds to the broiler hens’ diet caused insignificant increase in the 
concentration of the serum total cholesterol at week (5) and significant 
increase at week (6),but significant  decrease was showed in the liver. 
Whereas the addition of 0.75% of black cumin resulted significant 
decrees in concentration of the total cholesterol in the blood and liver at 
the same time. 
On the other hand the addition of black cumin with the two percentages 
(0.25%-0.75%) of black cumin to the broiler diet resulted a significant 
decrease in the concentration of the triacylglycerols 
 
 
 اﻟﺨﻼﺻﺔ
أﺟﺮﻳﺖ هﺬﻩ اﻟﺘﺠﺮﺑﺔ ﻟﺪراﺳﺔ ﺗﺄﺛﻴﺮ اﻟﻜﻤѧﻮن اﻷﺳѧﻮد ﻋﻠѧﻰ ﺗﺮآﻴѧﺰ آѧﻞ ﻣѧﻦ اﻟﻜﻠѧﺴﺘﺮول وﺛﻼﺛѧﻲ 
  .اﻟﺠﻠﺴﺮوﻻت ﻋﻠﻰ ﻣﺴﺘﻮى اﻟﺪم واﻟﻜﺒﺪ
ﻣﺎﺋﺔ آﺘﻜﻮت ﻋﻤѧﺮ ﻳѧﻮم اﺳѧﺘﺨﺪﻣﺖ ﻓѧﻲ هѧﺬﻩ اﻟﺪراﺳѧﺔ وزﻋѧﺖ ﻋѧﺸﻮاﺋﻴًﺎ إﻟѧﻰ ﺛﻼﺛѧﺔ ﻣﺠﻤﻮﻋѧﺎت 
  . آﺘﻜﻮت ﻣﻨﻔﺼﻠﺔ33ج ﻓﻲ آﻞ ﻣﺠﻤﻮﻋﺔ .ب.أ
 ﺟѧﺮام ﻟﻠﻴѧﻮم وﺧﺎﻟﻴѧﺔ ﻣѧﻦ 001ﻟﺘﺠѧﺎري ﻟﻠѧﺪﺟﺎج اﻟﻼﺣѧﻢ ﺑﻮاﻗѧﻊ اﻟﻌﻠѧﻒ ا ( أ)أﻋﻄﻴﺖ اﻟﻤﺠﻤﻮﻋѧﺔ 
أﻋﻄﻴѧѧﺖ ﺑﺎﻹﺿѧѧﺎﻓﺔ ﻟﻠﻮﺟﺒѧѧﺔ ( ج)و( ب)اﻟﻜﻤѧѧﻮن اﻷﺳѧѧﻮد وﺳѧѧﻤﻴﺖ ﻣﺠﻤﻮﻋѧѧﺔ اﻟѧѧﺘﺤﻜﻢ، ﺑﻴﻨﻤѧѧﺎ اﻟﻤﺠﻤﻮﻋѧѧﺔ 
  . أﺳﺎﺑﻴﻊ6ﻋﻠﻰ اﻟﺘﻮاﻟﻲ اﺳﺘﻤﺮ هﺬا اﻟﺒﺮﻧﺎﻣﺞ ﻟﻤﺪة % 57.0و % 52.0اﻟﺘﺠﺎرﻳﺔ اﻟﻜﻤﻮن اﻷﺳﻮد ﺑﻨﺴﺒﺔ 
ﺳﺠﻠﺖ زﻳﺎدة وﻟﻜﻨﻬѧﺎ ﻏﻴѧﺮ ﻣﻠﺤﻮﻇѧﺔ ﻓѧﻲ ( ب)ت أن اﻟﻤﺠﻤﻮﻋﺔ أﺛﺒﺖ اﻟﺘﺤﻠﻴﻞ اﻹﺣﺼﺎﺋﻲ ﻟﻠﻌﻴﻨﺎ 
ﺗﺮآﻴѧѧﺰ اﻟﻜﻠѧѧﺴﺘﺮول ﻓѧѧﻲ اﻷﺳѧѧﺒﻮع اﻟﺨѧѧﺎﻣﺲ ﺑﻴﻨﻤѧѧﺎ آﺎﻧѧѧﺖ ﻋﺎﻟﻴѧѧﺔ وﻣﻠﺤﻮﻇѧѧﺔ ﻓѧѧﻲ اﻷﺳѧѧﺒﻮع اﻟѧѧﺴﺎدس ﻣѧѧﻦ 
  .اﻟﺘﺠﺮﺑﺔ
  .ﺳﺠﻠﺖ اﻧﺨﻔﺎﺿًﺎ ﻣﻠﺤﻮﻇًﺎ ﻓﻲ ﺗﺮآﻴﺰ اﻟﻜﻠﺴﺘﺮول ﻋﻠﻰ ﻣﺴﺘﻮى اﻟﺪم واﻟﻜﺒﺪ( ج)أﻣﺎ اﻟﻤﺠﻤﻮﻋﺔ 
ﻟﻠﺪﺟﺎج اﻟﻼﺣﻢ % 57.0و % 52.0ﺎﻟﻨﺴﺒﺔ اﻟﻤﺌﻮﻳﺔ وﻣﻦ ﻧﺎﺣﻴﺔ أﺧﺮى إﺿﺎﻓﺔ اﻟﻜﻤﻮن اﻷﺳﻮد ﺑ 
  . ﻣﺴﺘﻮى اﻟﺪم واﻟﻜﺒﺪﻓﻲﺮوﻻت ﻋﻠﻰ ﻣﺪار اﻟﺘﺠﺮﺑﺔ ًﺎ ﻣﻠﺤﻮﻇًﺎ ﻓﻲ ﺗﺮآﻴﺰ ﺛﻼﺛﻲ اﻟﺠﻠﺴﺳﺠﻞ اﻧﺨﻔﺎﺿ
  
Introduction 
Black cumin (Nigella sativa ) is an annual spicy dicotyledonous plant 
grown in countries bordering the Mediterranean Sea , The black cumin 
seeds are used for culinary and  medicinal purposes in many countries.  
The average aproximate analysis of black cumin seeds on dry matter 
basis are 216g/kg crude protein, 406 g/kg fat , fiber and 249 g/kg 
nitrogen, free extract (Hamed and Majdoleen ,1998) 
The oil content of black cumin seeds from three different regions is 29.4, 
45 % ,84 %. The major fatty acids in black cumin seeds oil are linoleic 
60% oleic 22% and palmatic acids 12 % ( Ustun  et al. , 1990)  
Black cumin seeds oil also showed antibacterial and anti fungal activities 
(Hussein, 1990)  
Cholesterol is found in animals tissues, especially in the liver, adrenals 
and plasma .It is hydrolysed or transferried much more slowly than most 
O-acyllipid. To a minor extent cholesterylesters are produced and 
include mostly unsaturated fatty acid in the domestic fowl (Scott, 1970 ). 
Cholesterol in the blood is mainly present in the lipoprotein fractions 
including Low-density lipoprotein (LDL) and high-density lipoprotein 
(HDL) 
cholesterol in of Biochemically significance because it is aprecursor of a 
large number of equally important steroids such as, bile acid, 
adrenocortical hormones, sex hormones, vitamin D (vit D), cardic 
glycosides, sistosterols of plant kingdom and some alkaloids ( Murray et 
al. ,1999)   
In addition of being metabolic precursor, cholesterol has been implicated 
in atherosclerosis, this disease result when cholesterol that comes from 
LDL is deposited in the walls of blood vessels (Ganong, 1997) 
High blood cholesterol level is one of the risk factor that may result in 
heart disease (Thrope et al ., 1970)  
Commonly prescribed drugs which lower cholesterol are expensive and 
have many undesirable side effects. These drugs are very burden to the 
liver and kidneys (Joseph, 2001). 
Triacylglycerols has a role in lipid transport and storage and in many 
diseases such obesity and diabetes mellitus, but it is lesser correlated to 
coronary heart disease than the cholesterol (Murray et al., 2000) 
At the cancer Research laboratory of Hilton Head Island, South 
Carolina, USA, one of the larger experimental studies, proved that 
Nigella Sativa oil had enomous success in tumour therapy without the 
negative side effects common chemo-therapy .they found that it 
increased the growth rate of bone marrow cells by a staggering 250% it 
inhibition tumour growth by 50%, it stimulated the immune cells and 
raised the interferon production which protected ells from the cell 
destroying effect of viruses . They confirmed the strongly anti-bacterial 
and anti-micotic effect and that has an effect in lowering the blood sugar 
level which is essential for the treatment of diabetes . 
Experiences of doctors in Munich displayed that 70% of patients with 
allergic condition, among them being pollen in dust allergies, asthma 
and neuro-dermititis were cured by Nigella Sativa. These respond 
relatively quickly unless there infection, in which case , the infection 
need to be eliminated before the symptoms of immune weakness subside          
The objective of this study was to evaluate scientifically the effect of 
feeding Nigella sativa seeds on the concentration of total cholesterol and 
triacylglycerol in serum and liver of the broiler chicks. This can give an 
idea about the effect of feeding of the seed on the lipid metabolism in 
broilers, which will affect the quality of the fat in the body. 
CHAPTER ONE 
LITERATURE REVIEW 
1-1 Nigella sativa  
Is an annual herbaceous plant of the Ronunculacea family and 
commonly known as Habbat El Baraka, also in Sudan known as black 
cumin, it grows successfully in the Northern part of Sudan and Darfur 
State especially in Melliet and Jebel Marra (Andrews, 1950). 
Recent research has provided evidence this herb has been used for 
millenniums to strengthen the immune system, purify of blood, protect 
against irritants and support healthy longevity. 
Black cumin is native plants that is widely distributed in Egypt and other 
parts of the world (Jensen, 1981) 
The use of black seed spread to the  other part of Africa and the Middle 
East and was well known by the fourteen century when the prophet 
Mohammed is reported to have said “hold in the used of black seed for it 
has a remedy for every illness except death. 
1-1-1 Chemical composition of Nigella sativa 
 The seeds are rich in nutrients, organic compounds, vitamins, proteins, 
fats and carbohydrates (Babya et al., 1978). 
Niglla sativa contain lysine and methionine, (essential amino acids) 
which are usually limited in plant foods (Hamed and Majdoleen, 
1998).The major fatty acids in black cumin oil are linolic acid 60%, 
oleic acid 22%, and palmatic acid 12%, (Ustun et al., 1990). Nigella 
sativa contains seven mineral elements (macro and micro; Fe, Cu, Na, K, 
Ca, Zn, and P) and four vitamins (B1, B6, Niacin, and folic acid ) 
(Hamed and Majdoleen, 1998) 
1-1-2 The effect of Nigella sativa on serum lipid 
The Nigella sativa seeds when fed to broilers at a dose rate of 0.75% 
resulted in significantly reduced (p<0.05) serum total lipid concentration 
(Abdelmageed,1999). El Dakhakhny  et al. ,( 2000) studied the effect of 
Nigella sativa oil in serum lipid pattern, which was given orally to rats at 
dose rate of 800 mg\kg (body weigh) for 4 weeks. He reported that, 
significant reduction of serum total cholesterol low–density lipoprotein, 
triacylglycerols a significant elevation of the serum high-density 
lipoprotein was observed. 
The effect of Nigella sativa ,seeds on blood cholesterol level was studied 
in medical students in Soudia Arabia . They   were treated with 2mg\day, 
Nigella sativa seed for two weeks and the study revealed significant 
reduction in serum cholesterol level (Bamosa  et al ., 1997)  
Laying hens given Nigella sativa seeds showed low level of total 
cholesterol in egg yolk when compared to the control group (Hama, 
2001) 
and 3 percent Nigella sativa, reported significantly (P<0.05) lower levels 
of serum total cholesterol compared to the control group. This was 
started after four weeks and continued until eight weeks of treatment. 
Also similar results were observed for the triacylglycerols levels in the 
same study. 
Serum total cholesterol level was clearly affected by dietary N. sativa 
seeds when fed to rabbits at different concentrations. All the groups that 
received diet, exhibited remarkably significant (P<0.05) decrease in 
serum total cholesterol levels, by the end of the second week. This was 
very clear in the group received (10%) N. sativa in which the reduction 
continued in a gradual mannor, until it reached the minimum level by the 
end of the experimental period.The groups that received 15% and 20% 
of N. sativa preparation respectively also showed decreased average 
serum total cholesterol level (Farah, 2001).  
1-2--Cholesterol 
Cholesterol is an extremely important biological molecule that has roles 
in membrane structure as well as being a precursor for the synthesis of 
the steroid hormones and bile acids (Champe and Harvey, 1994).  Both 
dietary cholesterol and that synthesized denovo are transported through 
the circulation in lipoprotein particles, the same is true for cholesterol 
esters, the form of which cholesterol is stored in cells. 
The synthesis and utilization of cholesterol must be tightly regulated in 
order to prevent over –accumulation and abnormal deposition within the 
body  
Of particular importance clinically is the abnormal deposition of 
cholesterol and cholesterol rich lipoprotein in the coronary arteries .Such 
deposition ,eventually leads to atherosclerosis ,which is a contributory 
factor in the disease of the coronary arteries. 
 1-2-1-Biosynthesis of cholesterol     
The process has five major steps as it is shown in figure (8) 
  1-acetyl-CoAs are converted to 3-hydroxy-3-methylglutaryl-CoA 
(HMG-CoA) 
2- HMG-CoA is converted to mevalonate  
3- mevalonate is converted to  the isoprene based molecule, isopentenyl  
pyrophosphate (IPP) ,with the concomitant loss of CO2 
4- IPP is converted to squalene 
5- squalene is converted to cholesterol 
 
 
 
 
 
 
 
 
 
 
   
Fig (1) Cholesterol Biosynthesis Pathway 
 
1-2-2-Regulation of cholesterol synthesis  
The cellular supply of cholesterol is maintained at a steady level by three 
distinct mechanisms regulation of HMG-COA reductase activity and 
level  
Regulation of excess intracellular free cholesterol through the activity of 
acyl-CoA cholesterol acyltransferase, (ACAT)  and regulation of plasma 
cholesterol level via LDL receptor-mediated reveres transport  
1-3 Triacylglycerols 
Triglycerides are esters of the alcohol glycerol and fatty acids. They are 
the main storage form of fatty acids. They represent the most important 
class of dietary fats which constitute more than 90% of the dietary lipids. 
These compounds also supply the body with the essential fatty acids 
required, for the provision of energy (Murray et al., 1999) 
A recent study showed that having a high level of triglycerides increase 
the chance of having attack (John,1995) indeed many people with a high 
levels of plasma triglyceride were found to have low level of HDL 
(kelley,2002) 
1-4 Lipid And their Disorders 
All Lipids are heterogeneous group of compounds , they are relatively 
insoluble in water and soluble in non polar solvents , thus lipids include 
fats, oils, waxes and related compounds , lipids are important dietary 
constituents because of their high energy value (9.3) kcal/g,Than that of 
carbohydrates and protein  
For, most adults, dietary fat should supply at least 2-15% of their energy. 
Adequate amount of dietary fat are essential for health, to meat 
requirements for essential fatty acids and fat soluble vitamins (Giscuolo, 
1994). 
Increased dietary lipid intake has been linked to increased risk of 
obesity, coronary heart disease and certain types of cancer (Giscuolo, 
1994). The disorder in metabolism of lipid and lack of dietary fat intake 
also has been linked to the risk of leukemia and malignant hyper 
thyrodisim. The importance of the studies of lipids is related to the 
uncommon disease which they caused. 
(Katayama et al; 1994) studied that the cellular swelling (follwing 
leukemia) which it caused by free fatty acid accumulation. They found 
that the increase of arachidonic and stearic acids is higher than the 
increase in the levels of oleic and palmitic acids  
1-4-1 liver lipid 
 Avian liver like mammalian  liver normally contains about 5%lipids. 
In mammalian about three forths of which is phospholipids and one 
fourth triacyglycerol   (scott, 1970). The liver  is the primary site of fatty 
acid synthesis by the biotin- dependent enzyme , acetyl-CoA 
carboxylase (ACC), which results in the conversion of acetyl-CoA to 
malonyl-CoA. The second reaction, the formation of palmitate from 
acetyl-CoA and malonyl-CoA, is catalysed by fatty acid synthetase 
(FAS) a multi-enzyme complex. ACC in liver extracts was lowered by 
feeding fats (Leveille., et al 1975) palmitic, oleic, stearic acid and 
cholesterol synthesized by liver and supplied by the diet. The liver  is 
primarily responsible for lipids synthesis in the avian species. Nutritional 
imbalances or deficiencies appear to be of major importance in the 
etiology of haemorrhagic fatty liver or the fatty liver kidney  syndrome  
in immature chickens . In this abnormal conditions, the lipids level might 
rise to 20-25% resulting in the development of fatty liver (Scott,1970).   
1-4-2 Blood lipids   
Largely upon the availability of lipids substrates, and triglyceride 
accumulation is possible only if lipids are provided to adipocytes from 
triacyglycerols rich lipoproteins, i.e. intestinal protomicrnos and hepatic 
very low density lipoprotein VLDL. Indeed , a higher level of plasma 
VLDL has been demonstrated in the genetically fat chicken Hermier, et 
al(1984) and appear to be related to enhanced hepatic lipogenesis 
Legrand et al;( 1987) .Plasma lipoprotein consists of core of 
hydrophobic lipids covered by a layer of phospholipids and apoproteins 
which make the complex water soluble. 
The isolated plasma lipid in birds indicated that a high density 
lipoprotein (HDL) contained 15% lipid in the form of neutral lipids and 
free fatty acids, as compared to 50% lipid, including phospholipids the 
addition of phospholipids had little effect on the spectrum of HDL 
protein. Total dilapidation of protein could be restored by the addition of 
phospholipids (Eleanor, 1989 and Hermier et al., 1996) stated that under 
the influence of estrogens fatty acid synthesis and destruction are 
associated with an increased VLDL secretion which is limited  
CHAPTER TWO 
MATERIALS AND METHODS 
The present study was conducted in the premises of the poultry Research 
unit, Faculty of  Veterinary Medicine ,University of Khartoum .The 
birds were subjected to treatment after three days  untill day forty-five, 
the experiment was conducted during the period between 
December(2005) and January(2006)  in which the ambient temperature 
ranged from  30-40 C0 
2-1 Experimental birds    
One hundred one day old white broilers chickes were brought from 
Koral Company Hatcherries Khartoum and transferred to the Faculty of 
Veterinary Medicine. All chicks were adapted to the basal diet for three 
days  then  they  were divided in to three groups randomly.  
Each group included  33 birds distributed into subgroups as replicates 
with about 15 birds per pen or complete randamized design  
All birds were vaccinated against Newcastle disease at the first week of 
age and revaccinated against  gumboro disease, at the second week and 
repeated after two weeks with Newcastle vaccine again  
 
 
 
2-2 Housing and management 
The birds were housed in Poultry house of 5x10m. Concrete floor and 
open mesh sides set over a half meter brick barrier. The eastern and 
western sides were permanently covered with jute sacks to alleviated the 
effect of direct sun rays. 
2-3 Feeding program                       
  The birds were fed on a commercial broiler hen diet 100g/day, three 
treatments were used  in this experiment as follows: 
Group (A): In this group the commercial diet is free from Nigella sativa  
Kept as control  
Group (B): In this group the commercial diet contains 0.25% of Nigella 
sativa (black seeds) replaced (W/ W) 
Group (C): In this group the commercial diet  contain 0.75% of Nigella 
sativa (black seeds) replaced (W / W) 
Nigella sativa seeds were obtained from commercial source in the local 
market. The viability of the seeds was confirmed by germination test 
according to Ista (1976). 
2-4 Samples collection 
The first samples were collected randomly from each group after five 
weeks (35 days) from the begining of the experiment, for biochemical 
analysis to investigated total cholesterol and triacylglycerols.  
There are two types of samples (blood and liver) collected from two 
hens randomly for each sub groups. The second samples were  taken 
after week six at the end of the experimental period. 
The samples were subjected to biochemical analysis for measurement  
of total cholesterol and triacylglycerols of  liver and blood 
2-5 Extraction of lipid from liver 
 lipids were extracted in chloroform methanol (2: 1 v/v) according to 
the method of Folch et  al.,(1957) as modified by Overturf and Dryer 
(1969). 
 Tissue (1 g) was homogenized in nine volume of chloroform : 
methanol (2: 1 v/v) in a homogenizer for 2 min. The homogenate was 
allowed to stand at 50 C for 30 min. and then decanted through a fat-free 
filter paper into a measuring cylinder. The residue was rehomogenized in 
10 volumes chloroform : methanol (2: 1 v/v) and the homogenate poured 
through the filter paper. 
 The combined filtrate was washed with 0.2 volume of freshly 
prepared  0.29% sodium chloride solution. The washed extract was 
allowed to stand overnight  at 50 C. The extract was separated into 2 
phases. The upper aqueous phase was removed with a pastier pipette and 
discarded; the lower chloroform phase contains the lipids.  
 
2-6 Determination of cholesterol  
Measuring of cholesterol is done by Bio-system Reagent and instrument. 
The method used Spectrophotometer system (Sveasson and scand,  
1982)  
Principle 
esterifid cholesterol and free cholesterol in sample, by means of the 
coupled reactions described below 
 
                                                    Cholesterol esterase 
Cholesterol ester + H2o                                           cholesterol + fatty acid 
 
                                              Cholesterol oxidase 
Cholesterol + ½ O2+ H2o                                    cholesterol + H2O2 
 
                                                                      peroxidase 
2H2O2 + Aminoantipyrine + Phenol                          quinoeimine +4H2o 
     Reagents 
1. Pipes 35 m mol /l  
2. Sodium chalet 0.5 m mol/l  
3. Phenol 28 m mol/l 
4. Cholesterol esterase 0.2 U/ml 
5. Cholesterol oxidase 0.1 U/ml  
6. Peroxidase 0.8U/ml  
7. 4-aminoantipyrine 0.5mmol/l 
8. Cholesterol standard : cholesterol 200 mg/dl  
 
Procedure  
Three tubes were labeled as test, standard, and blank.  
1.0 ml of working reagent was added to all tubes .then 0.01ml serum was 
placed into the test tube, and 0.01ml of cholesterol standard was placed 
into the standard tube .Then the tubes were thoroughly mixed and 
incubated for 15 min at room temperature.  
The optical density (O.D) was read using a spectrophotometer at 
extinction of 500 nm against a blank reagent 
Calculations:- 
Cholesterol concentration was calculated as follows : 
Cholesterol (mg /dl) =       O.D of the test           x standard concentration   
                                        O.D of the standard 
 
2-7 Determination of triacylglycerol  
Triglycerides were measured using kits (Bio-system, Reagent and 
instrument), Barcelona (Spain).The method used is Spectrophotometer 
method described by Fieldman and Yound (1997) 
Principle    
Triacylglycerols in the sample, by means of the coupled reactions 
described below 
                                                   Lipase  
Triglycerides + H2o                                   glycerol + fatty acid  
 
 
                                      Glycerol kinase  
Glycerol + ATP                                     glycerol-3-phosphate + ADP 
 
 
 
                                                         G-3-p-oxidase 
Glycerol-3-phosphate + O2                               Dihydroxyacetone-p+H2O 
 
 
 
 
                                                               Peroxidase  
2H2o + quinoneimine + 4H20                             1-aminoantipyrine + 
 4-cholrophenol                                      
 
Reagents    
1. Pipes 45 m mol/l 
2. Magnesium chloride 5mmol/l 
3. 4-Chlorophenol 6mmol/l 
4. Lipase 100 u/ml 
5. Glycerolkinase 1.5 U/l 
6. Glycerol-3-phosphate oxidase 4U/l 
7. Peroxidase 0.8 U/l  
8. 4-aminoantipyrine 0.75mmol/l 
9. ATP 0.9mmol/l 
10. Triglyceride standard: Glycerol equivalent to 200 mg/dl 
(2.26mmol/l) triolein. 
Procedure 
Three test tube were labeled as test, standard and blank. 
0.01ml of serum was placed in the test tube, 0.01ml of TG standard in 
the standard tube and the third tube is the blank. To all tubes 1.0 ml of a 
working reagent was added. Then the tubes were thoroughly mixed and  
incubated for 15min at room temperature. 
The optical density (O.D) was read using a spectrophotometer at an 
extinction of 500 nm against a blank reagent. 
Calculations :-   
Triglycerides (mg/dl) =   O.D of the test      x    standard concentration   
                                      O.D of the standard   
 
2-8 Statistical analysis   
Analysis of variance (ANOVA) and mean separation were used for 
statistical analysis of the data (Gomez and Gomex, 1984) by using SAS 
computer programmer (SAS, 1982) 
 
CHAPTER THREE 
RESULTS 
3-1 Total serum cholesterol  
The result of the effect of feeding two levels of Nigella sativa on total 
cholesterol concentration is presented in Table (1) and Fig. (2) 
The control group which received no Nigella sativa showed a mean 
value of  123.7+ 29.2 mg/dl for serum total cholesterol after fives weeks 
of the study. 
The treated groups showed insignificant high level of serum total 
cholesterol, compared to this group. As they reported a total means of 
159.8+ 29.2 and 144.6 + 29.2 mg/dl for the groups (B)and (C )which 
received 0.25% and 0.75%  respectively . 
When the levels of the total cholesterol were measured after the week six 
during the course of the study a highly significant (p<0.001) value was 
observed in the 0.25% group (B) and significantly (p<0.01) low value in 
0.75% group (c) compared to the control group. Whereas, the control 
group more or less kept the same starting level.  
The increase in total cholesterol in serum was observed in the group(B) 
but not significant in week (5) and started to be a highly significant in 
week (6).  
Table: (1) The effect of feeding different levels of N.sativa on serum 
total cholesterol and triacylglycerols concentration in broiler chicken. 
[Mean ± SE]. 
N = 12 replicates 
Means + SE within the same row having different small letters are 
significantly different. 
Means + SE within the same column having different capital letters are 
significantly different. 
(P<0.05) * -- significant 
(P<0.01) ** --highly significant 
                         N. sativa% 
Variable 
Group(A) 
0.00% 
Group(B) 
0.25% 
Group(C) 
0.75% 
Week 
5 
A            a 
123.7±29.2 
A            a 
159.8±29.2 
A           b 
144.6±29.2 
Total 
cholesterol 
(mg/dl) Week 
6 
A           a 
125.7±9.2 
A           a 
165.3±9.2 
B             b 
86.6±9.2** 
Week 
5 
B           a 
123.5±2.8 
B            a 
100.7±2.8 
B          b 
83.7±2.8* 
 
Triacylglycerol 
(mg/dl) Week 
6 
B           a 
117.2±2.9 
B            a 
109.0±2.9 
C           b 
99.2±2.9* 
3-2 Liver total Cholesterol  
3-2 Liver total cholesterol 
Figure (1): cholestrol in 
blood serum
0.0000% 0.2500% 0.7500%
week 5
week 6
The result of liver total cholesterol concentration due to feeding different 
levels of N-sativa is presented in Table (2) and Fig. (4) 
The control group which received 0.00% of the N-sativa showed mean 
value of  18.1+ 0.9 mg/g of liver at week five of the study.  
The treated groups showed significantly (p<0.001) lower levels of liver 
cholesterol compared to this group. as they reported 3.6+ 0.9 and 8.8 
+0.9 mg/g liver.  
When the level of total cholesterol were measured after week six during 
the course of the study, very significantly (p<0.001) lower value are 
observed in the two treated groups compared to the control group . 
Whereas the control group showed more or less the same level through 
out the period of the experiment. 
No significant differences were observed between the two treated 
groups. 
 
Table (2) The effect of feeding different levels of N.sativa on the liver total 
cholesterol and triacylglycerol in broiler. [Mean ± SE]. 
N = 12 Replicates 
Means within the same row having different small letters are 
significantly different. 
Means within the same column having a different capital litters are 
significantly different. 
(P<0.05) * -- significant 
 
                         N. sativa % 
Variable 
Group(A) 
0.00% 
Group(B) 
0.25% 
Group(C) 
0.75% 
Week 
5 
A            a 
18.1±0.9 
A            a 
3.6±0.9 
A           b 
8.8±0.9* 
 
Total 
cholesterol 
mg/tissue gram 
Week 
6 
A            a 
18.3±0.7 
A            b 
4.0±0.7 
A            b 
9.9±0.7* 
Week 
5 
B            a 
43.2±1.4 
B            b 
29.7±1.4 
B          b 
21.5±1.4* 
 
Triacylglycerol 
mg/tissue gram Week 
6 
B            a 
41.2±0.8 
B            b 
27.7±0.8 
B           b 
21.2±0.8* 
 Figure (3) :Cholesterol in liver
0.0000% 0.2500% 0.7500%
week 5
week 6
 
 
Fig (4):The effect of  Nigella Sativa in Liver 
Cholesterol  Concentration In Broiler Chicks 
3-3 Serum Triacylglycerols  
The result of feeding three levels of black cumin to broiler on the 
triacylglycerols is presented in Table (1) and Fig. (3)  
Group (A) which received 0.00% of the black cumin showed mean value 
of  123.5+ 2.8 mg/dl after week five of the study .The treated groups 
showed significantly (p<0.01) lower levels of the serum triacylglycerols 
compared to control group . As they reported a total means of 100.7+ 2.8 
and 83.7+ 2.8 mg/dl for group (B) and group (C) respectively  
group C also showed significantly low mean value compared to group 
(B). Table(1) Fig(3) 
When the level of the total triacylglycerol concentrations were measured 
after week six (6) at the end of the experiment again lower value were 
observed in the two treated groups compared to the control group . This 
effect was kept until the end of the experimental period , but with 
significantly (p<0.001) higher value compared to week five  
Group (C) which received 0.75% of Nigella Sativa reported very low 
value at week five (5) which was significantly lower than group (B) 
which fed 0.25% of Nigella Sativa   
 
 
 
 Figure (2) :Triacylglycerol in 
blood serum
0.0000% 0.2500% 0.7500%
week 5
week 6
 
Fig (3): The effect of  Nigella Sativa In  Serum 
Triacylglycerol Concentration In Broiler Chicks 
 
3-4 Liver Triacylglycerols  
The effect of feeding two levels of the Nigella sativa on liver 
triacylglycerols concentration is presented in Table (2) and Fig. (5) 
The control group which received 0.00% of the N-sativa showed a mean 
value of 43.2+ 1.4 mg/g after week five. The treated groups showed a 
significantly (p< 0.001) lower levels of triacylglycerols compared to this 
group , as they reported means of 29.7+ 1.4 and 21.2+ 1.4 for the two 
treated groups (A) and (B) . 
 When the levels of the liver triacylglycerol concentration were 
measured after week six(6) a significantly (p<0.01) lower value were 
observed in the two treated groups compared to the control group after 
week six where the control group more or less kept the similar same 
starting level table (2). 
This effect continued and showed decreasing manner. Group (C) which 
received 0.75% of Nigella sativa showed significantly (p<0.01) lower 
value of 21.2 + 0.8 mg/g at week six (6) when compared to group (B) 
 
 
 
 Figure (4) :Triacylglycerol in liver
0.0000% 0.2500% 0.7500%
week 5
week 6
 
Fig (5): The effect of  Nigella Sativa In  Liver 
Triacylglycerol Concentration In Broiler Chicks 
 
CHAPTER   FOUR  
DISCUSSION  
4-1Total Cholesterol 
Cholesterol in animal tissues occurs in the free state in an intimate 
association with the lipids, in the cell membrane and in serum 
lipoprotein. The protein proportion in lipoprotein affect cholesterol 
metabolism positively (Nishizawa and Fudamaoto, 1995). Dietary 
cholesterol elevates serum cholesterol and LDL cholesterol levels, but 
the extent of increase is highly variable (Giscuolo, 1994). 
However, it is well known that elevated level of cholesterol is associated 
with atherosclerosis (Murray et al., 2000, and Stewart, 1988). 
In the present work the mean serum total cholesterol concentration in the 
control group was found to be (123.7)mg/dl and (125.5)mg/dl in weeks 
(5) and (6) respectively, and this is in the range of chicken serum 
cholesterol reported by (Freeman, 1994) 
In the treated groups insignificant (p<0.05) increase was observed in the 
level of serum total cholesterol concentration in group (B) 0.25% of N. 
sativ) in week (5) and week (6).But a significant (p<0.01) decrease in 
group (C) was reported at the week six of the experiment. Similar result 
reported by (Abdel -Mageed 1999). 
Liver is the site  of cholesterol synthesis, when we were measuring total 
cholesterol concentration a significant  low levels of cholesterol is 
observed when this is compared with  control group.  
In pervious studies it was found that, the amount of lipid classes in the 
laying hens liver are relatively higher than in broiler chicks liver. This 
can be explained as that, broiler chicks normally store lipid distributed in 
different tissues such as the liver, the adipose tissues depots and in other 
organs (Rahama, 1999). Whereas the laying hens tend to increase fat 
store in the liver before the onset of the laying (Scott, 1970).These 
results agree with the findings of Freeman, (1994)  
4-2Triacyglycerols  
Triacylglycerols has a role in lipid transport and storage and in many 
diseases such as obesity and diabetes mellitus, but it is lesser correlated 
to coronary heart disease than the cholesterol (Murray et al.,2000).   
Triacylglycerols function is the storage and liberation of metabolic 
energy and are the dominant lipid class in animal fat (Antonio and 
David, 1989) 
The mean of serum triacyglycerols of  the control group was (123.5+2.8) 
and (117.2+2.9) mg/dl for week five and six respectively, but treated 
groups with 0.25% (group B) and 0.75% (group C) black cumin seed to 
broiler chicken in the experiment, caused significant reduction in serum 
triacylglycerols compared to the triacylglycerols of the control group. 
Which remained higher than that of the treated groups, which showed 
significant decrease through the experimental period. 
Incorporation of 0.25% black cumin seeds in broiler diets caused 
significant elevation in serum total cholesterol in week six of the 
experiment, Whereas, the effect on serum triacylglycerol is decrease in 
group (C) at week five . 
On the other hand the same result was found in the experiment when we 
measured triacylglycerols in the liver of the broilers .Significant decrease 
in the treated groups is seen when compared with the control group which 
remain highly through the experimental period. 
A same observation in eggs yolk by (Panda and Singh, 1990) who 
mentioned that the preparation of triacyglycerols and phosphat lipid in eggs 
from different breeds species remains constant regardless of dietary 
alteration and environmental change. Previous results reported lowering 
effect of N.sativa on serum total lipid and cholesterol by (Farah, 2001: 
Abdel Mageed, 1999: El Dakhakhny., et al., 2000: Bamosa, et al., 1997)  
CONCLUSION 
Supplementation of three level of Nigella sativa (black cumin) to the 
diets of broiler chicks, resulted in various change on total cholesterol and 
triacylglycerols in blood and liver tissue 
The experiment showed increased levels of serum total cholesterol 
concentration in the group fed 0.25% and decrease in the group 
fed.0.75%. But in the liver both groups showed significantly lower levels 
compared to control with the group B of significantly lower level 
compared to group C  
Triacylglycerol showed significantly decreased levels in serum and liver 
in the treated groups, this was increased with the increase in time and 
dose. 
Recommendations 
Further investigations are required, 
1- To study the positive and negative effects of Nigella sativa on total 
cholesterol levels in broiler chicks  
2- To investigate the mechanism by which black cumin affected the 
levels of cholesterol in liver  
3- To determine total cholesterol and triacylglycerols in adipose tissues 
of broiler feed black cumin.  
4- To measure different lipoprotein HDL and LDL concentration in the 
broilers treated by black cumin, to evaluated the effect on their lipids 
fractions.  
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